A new study demonstrates that tomato fruits engineered for high anthocyanin accumulation have extended shelf life and are less susceptible to a fungal pathogen. These phenotypes are related to the increased antioxidant capacity of the fruits and shed light on the role of oxidative processes in the later stages of fruit ripening.
Fruit ripening is often considered in the context of a senescence process -degradation of an organ that results in release of mature seeds. While the ultimate outcome is destruction of the organ, the process is, in fact, a carefully orchestrated developmental balancing act [1] . Evolutionary success depends upon seed dispersal. The more widely seeds are dispersed, the better the opportunity for that success. Tomato is primarily a self-pollinating plant and seed dispersal through ingestion is an important component of geographic spread of alleles. The tomato fruit has evolved to be both flavorful and nutritious to frugivores. Ripening is the process of making the fruit highly attractive to those frugivores -sugars, acids, flavor-enhancing volatiles and essential micronutrients increase in concert during this highly regulated developmental process. But, of course, not all fruits get eaten. Thus, the necessity for Plan B, the process that occurs after ripening, generally referred to as over-ripening. Fruits that are not eaten decay, releasing their seeds into the environment. This process of organ dissolution is distinct from and less controlled than ripening. In the human world, over-ripening has distinct consequences. It has been estimated that approximately 50% of harvested fruits and vegetables are lost worldwide with the majority of those losses occurring postharvest [2] . Clearly, understanding and ultimately controlling ripening and over-ripening is an essential component of feeding our ever-expanding population.
In recent years, significant effort has gone into improving the nutritional quality of foods [3, 4] . While much of the biofortification work is focused on developing nations, there is a critical need to counter the gradual loss of nutritional quality that has occurred in many modern food crops [5] . One area that has received much attention is the antioxidant capacity of fruits and vegetables. An excellent example of the benefits of biotechnological approaches to this challenge is the work of Butelli et al. [6] . They engineered two snapdragon transcription factors, Delila and Rosea1 (Del/Ros1), to be expressed in ripening tomato fruits ( Figure 1 ). The transgenic fruits accumulate significantly higher levels of anthocyanins, water-soluble phenylpropanoids with antioxidant capacity. In the course of characterizing the fruits from these plants, the authors also observed reduced spoilage and less incidence of infection by the fruit pathogen Botrytis cineria. This new study, by Zhang et al., is published in this issue of Current Biology [7] .
Anthocyanins are synthesized in response to light and are thus largely limited to the peel in normal tomato fruits. While their accumulation in the peel can make the fruit attractive, this pattern of accumulation is not nutritionally optimal. By using transgenes that are expressed throughout the fruit, anthocyanins can be synthesized in all fruit tissues. The work done by Zhang et al. [7] demonstrates that the resultant fruits are not only more nutritious, but also have postharvest properties that make them particularly desirable.
The enhanced storage capacity of the Del/Ros1 tomatoes addresses several aspects of what is generally referred to as 'ripening'. First, these fruits are not altered in the stages from immature to fully ripe. For many years, a role for oxidative processes in fruit ripening has been proposed (e.g., [8] ) and tomato fruits contain multiple water-soluble and -insoluble antioxidants. It is interesting that the Del/Ros1 fruits are not altered in the timing of ripening -more antioxidant capacity does not inhibit the ripening program. However, once ripe, these fruits remain firm for twice as long as controls. Thus, the destructive processes associated with over-ripening appear to be dependent upon oxidative state. The enhanced shelf life and reduced susceptibility to disease are specific to anthocyanin hyper-accumulation, as there were no observed differences between control and Del/Ros1 fruits in firmness, cuticle thickness or cell wall composition at the full ripe stage. During over-ripening, Del/Ros1 fruits expressed significantly lower levels of multiple genes known to function in cell wall disassembly, such as polygalacturonase.
B. cinerea is an important fruit pathogen and cell wall disassembly is integrally tied to its entry into the fruit [9] . The Del/Ros1 fruits have the double advantage of remaining firm for a longer period and accumulating substantially higher levels of water-soluble antioxidants. The oxidative burst is an important aspect of infection by necrotrophic pathogens that feed on dead tissue [10, 11] . Clearly, the reduced susceptibility of fruits to postharvest diseases complements the reduction in fruit softening to enhance shelf life.
The success of this strategy of increasing antioxidant capacity raises the possibility of extending the shelf life of other fruits. Much effort has gone into reducing losses of fruits to spoilage and the current work provides another avenue to that end. In summary, this biotechnological approach has the potential to increase the supply of a more nutritious food. Neuronal Coding: The Value in Having an Average Voice Voices or faces that fall outside of the norm are the memorable ones. Recent human neuroimaging work, however, indicates that the average voice holds considerable currency for neuronal coding. The study also forges a bridge with the face recognition literature.
Christopher I. Petkov and Quoc C. Vuong
Being accused of having an average voice is not much of a compliment. Simon Cowell, who was a judge on the television show American Idol, has been known to tell contestants, ''You look nice, but your voice is distinctly average, I'm afraid''. Cowell might not appreciate how difficult it would be for him to identify, let alone judge, an extraordinary voice without a reference to the average or prototypical voice. A new human neuroimaging study [1] , reported in this issue of Current Biology, provides strong evidence that a voice-sensitive region in the human brain relies on a representation of an average male and an average female voice.
Neuronal Coding of Voice Identity
The brains of humans [2] and other social animals [3] contain temporal lobe regions called 'temporal voice areas' (TVAs), which are particularly sensitive to sound acoustics associated with voices. It has been unclear, however, how these brain regions code for voice identity.
An earlier notion of the neural coding of identity is that of a 'grandmother cell' [4] . In the extreme, single neurons encode single identities, which could ruin a family reunion if a grandmother's cell became injured. Apart from interesting examples, such as a 'Jenifer Aniston neuron' in the brain of a patient who was familiar with the actress [5] , even the researchers who identified these neurons conclude that there is little support for the notion of a one-to-one mapping of neuron-to-identity [6] . Sorry, grandma.
Another prominent view is that 'objects', including faces or voices, are represented as points in a high-dimensional space ( Figure 1A ) [1, [7] [8] [9] [10] . For voices, the axes of this space represent acoustic features. The distinctiveness between any two voices can be represented by their geometric distance in this space. That is, the more distinctive that two voices are, the further that they are from each other in this space. These distances have been shown to influence how people judge voice [10, 11] . Thus, they could also influence how the brain encodes individual voices.
If the brain has a representation of an acoustic feature space, what is the reference point within this space? That is, how are voices related to each other? One possibility is to compute
